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[57] ABSTRACT 

A semiconductor structure (20) includes a silicon layer (16) 
formed on an oxide layer (14). Gettering sinks (31. 32) are 
formed in the silicon layer (16). Lateral gettering is per 
formed to e?ectively remove impurities from a ?rst section 
(26) of the semiconductor layer ( 16). An insulated gate 
semiconductor device (40) is then formed in semiconductor 
layer (16). wherein a channel region (55) of the device (40) 
is formed in the ?rst section (26) of the semiconductor layer 
(16). A gate dielectric layer (42) of the device (40) is formed 
over a portion of the ?rst section (26) after the lateral 
gettering process. thereby enhancing the integrity of the gate 
dielectric layer (42). 

20 Claims, 4 Drawing Sheets 
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METHOD FOR FABRICATING A 
SEMICONDUCTOR DEVICE USING 

LATERAL GETTERING 

BACKGROUND OF THE INVENTION 

The present invention relates, in general. to semiconduc 
tor device fabrication and. more particularly, to impurity 
gettering in semiconductor device fabrication. 
The performance of a semiconductor device is affected by 

impurities in the semiconductor substrate on which the 
semiconductor device is fabricated. For example. the pres 
ence of metallic impurities such as copper. nickel, iron, 
chromium, molybdenum. etc. tends to introduce generation 
recombination centers in the energy band gap and degrade 
the integrity of the oxide layer formed on the semiconductor 
substrate. thereby a?’ecting the performance of the semicon 
ductor device. Impurity gettering can be performed to reduce 
impurities in a region of the semiconductor substrate where 
the semiconductor device is fabricated. conventionally, 
impurity gettering includes intrinsic gettering and extrinsic 
gettering processes. 

In an intrinsic gettering process, gettering sinks, such as 
crystal defects or oxygen precipitates, are formed in the 
semiconductor substrate at a distance from the front side of 
the substrate, wherein the distance is greater than the depth 
of semiconductor devices fabricated in the substrate. The 
substrate is heated to aid the diffusion of impurities in the 
substrate. As the impurities diffuse, they are trapped or 
absorbed by the gettering sinks. In an extrinsic gettering 
process, a gettering sink, such as a polycrystalline silicon 
layer, is formed on the backside of the substrate. The 
semiconductor substrate is heated to aid the diffusion of 
impurities in the substrate. As the impurities diifuse, they are 
trapped or absorbed by the gettering sink formed on the 
backside. Therefore, after either the intrinsic or the extrinsic 
process. the impurity concentration near the front side of the 
substrate decreases. 

However. the gettering processes described herein are 
ineffective in reducing certain impurities in a 
semiconductor-on-insulator substrate. A semiconductor 
device fabricated on a semiconductor-on-insulator substrate 
typically extends from the front side of the substrate to the 
buried insulator layer. Accordingly, the gettering sinks, 
either intrinsic or extrinsic. are formed below the buried 
insulator layer. which is a diffusion barrier to some impu 
rities in the substrate. In a conventional fabrication process 
in which the temperature of the substrate reaches approxi 
mately 1000 degrees Celsius (°C.), the di?’usivities of some 
impurities, such as iron. chromium, molybdenum, etc., are 
not high enough to overcome the di?‘usion barrier and reach 
the gettering sink below the buried insulator layer. These 
impurities remain in an active region of the substrate and 
may aifect the performance of a semiconductor device 
fabricated therein. 

Accordingly, it would be advantageous to have a method 
for fabricating a semiconductor-on-insulator device. It is 
desirable for the method to effectively remove impurities 
from the region in a semiconductor-on-insulator substrate 
where a semiconductor device is formed. It is also desirable 
for the method to enhance the integrity of gate oxide of an 
insulated gate semiconductor device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an enlarged cross-sectional view of a portion of 
a semiconductor substrate such as would be used to fabricate 
a semiconductor device in accordance with the present 
invention; 
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FIGS. 2 and 3 are enlarged cross-sectional views of a 

semiconductor structure at various stages of a lateral get 
tering process in accordance with a ?rst embodiment of the 
present invention; 

FIG. 4 is an enlarged cross-sectional view of a semicon 
ductor device fabricated using the semiconductor structure 
of FIG. 3; and 

FIGS. 5-8 are enlarged cross-sectional views of a semi— 
conductor structure at various stages of a lateral gettering 
process in accordance with a second embodiment of the 
present invention. 

It should be noted that the same reference numbers are 
used in the ?gures to represent the same elements. 

DETAILED DESCRIPTION OF THE DRAWINGS 

Generally, the present invention provides a method for 
laterally gettering impurities in a semiconductor substrate. 
The lateral gettering process is part of a fabrication process 
for fabricating a semiconductor device such as, for example. 
an insulated gate ?eld effect transistor. an insulated gate 
bipolar transistor. a bipolar transistor. a capacitor, a resistor. 
etc. While applicable to impurity gettering in both bulk 
semiconductor and semiconductor-on-insulator device 
fabrication, the lateral gettering process of the present inven 
tion is specially bene?cial in the fabrication of a 
semiconductor-on-insulator device. When fabricating a 
semiconductor-on-insulator device in accordance with the 
present invention, localized gettering sinks are formed in the 
semiconductor layer in which the semiconductor-on 
insulator device is formed. Impurities in the semiconductor 
layer do not need to diffuse through the buried insulator 
layer in the semiconductor-on-insulator substrate to reach 
the gettering sinks. Therefore, the gettering process is effec 
tive in gettering impurities in a region where the 

_ semiconductor-on-insulator device is formed. When fabri 
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eating an insulated gate semiconductor device in accordance 
with the present invention, the lateral gettering process is 
performed prior to the formation of the gate dielectric layer. 
Accordingly, the integrity of the gate dielectric layer is 
enhanced compared with prior art processes. 

FIG. 1 is an enlarged cross-sectional view of a portion of 
a semiconductor substrate 10 such as would be used to 
fabricate a semiconductor device in accordance with the 
present invention. By way of example. semiconductor sub 
strate 10 is a silicon-on-insulator (SOI) substrate. SOI sub 
strate 10 includes a substrate layer 12. which has an insulator 
layer 14 formed thereon. Insulator layer 14 has a surface 15. 
A silicon layer 16 is formed on insulator layer 14. Thus. 
surface 15 is also referred to as an interface between silicon 
layer 16 and insulator layer 14. Silicon layer 16 has a major 
surface 18 opposite to interface 15. By way of example, 
insulator layer 14 is a silicon dioxide layer and is also 
referred as a buried oxide layer. SOI substrate 10 can be 
formed using any of the conventional processes known in 
the art such as. for example, oxygen implantation or direct 
wafer bonding and thinning. 

FIG. 2 is an enlarged cross-sectional view of a semicon 
ductor structure 20 at an wly stage of a lateral gettering 
process in accordance with a ?rst embodiment of the present 
invention. Structure 20 is fabricated using SOI substrate 10 
of FIG. 1. 
A dielectric layer 22 is formed on major surface 18 of 

silicon layer 16. By way of example, dielectric layer 22 is a 
layer of oxide and is also referred to as a sacri?cial dielectric 
layer or a sacri?cial oxide layer. Techniques of forming a 
dielectric layer on a semiconductor layer are well known in 
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the art. A masking layer 24 such as. for example. a photo 
resist layer. is formed on sacri?cial dielectric layer 22. 
Masking layer 24 is patterned to have openings 25, thereby 
exposing portions of sacri?cial dielectric layer 22. By way 
of example, masking layer 24 is patterned using photoli 
thography techniques that are well known to those skilled in 
the art. Masking layer 24 overlies a section 26 in silicon 
layer 16 and does not overlie sections 27 and 28 in silicon 
layer 16. In subsequent process steps, gettering sinks are 
formed in sections 27 and 28. and impurities in section 26 
are gettered to the gettering sinks in sections 27 and 28. As 
shown in FIG. 2. sections 26, 27, and 28 are adjacent major 
surface 18 of silicon layer 16. Further. section 26 is laterally 
displaced from sections 27 and 28 in a direction parallel to 
major surface 18. 

Sacri?cial dielectric layer 22 serves to protect major 
surface 18 of silicon layer 16 during a subsequent ion 
implantation process. It should be understood that forming 
sacri?cial dielectric layer 22 is optional in accordance with 
the present invention. In an alternative embodiment, mask 
ing layer 24 is formed directly over major surface 18 of 
silicon layer 16. 

Silicon ions are selectively implanted into sections 27 and 
28 of silicon layer 16 through openings 25 in masking layer 
24 and through sacri?cial dielectric layer 22. The implanted 
ions heavily damage or amorphize sections 27 and 28 of 
silicon layer 16. The dose and energy of the silicon ion 
implantation are adjusted to control the ion implantation 
pro?le. Preferably. the peak of the ion implantation pro?le 
falls in silicon layer 16 and the implanted ions are su?icient 
to heavily damage or substantially arnorphize sections 27 
and 28, which extend from major surface 18 to interface 15. 
For example, if silicon layer 16 has a thickness of approxi 
mately 100 nanometers (nm) and sacri?cial dielectric layer 
22 has a thickness of approximately 150 nm. the silicon ion 
implantation preferably has a dose ranging from approxi 
mately 5x101‘ ions per square centimeter (ionslcmz) to 
approximately 2><l016 ions/cm2 and an energy ranging from 
approximately 100 kilo-electronvolts (keV) to approxi 
mately 170 keV. 

It should be understood that the ions used in the ion 
implantation process are not limited to being silicon ions. 
For example. other suitable ions for the ion implantation 
include the ions of a chemical element selected from 
germanium, carbon. tin, lead. nitrogen. ?uorine. hydrogen, 
helium. neon. argon. krypton. xenon. etc. In accordance with 
the present invention. the implanted ions preferably do not 
signi?cantly aifect the electrical characteristics of silicon 
layer 16. 

Referring now to FIG. 3, masking layer 24 and sacri?cial 
dielectric layer 22 (shown in FIG. 2) are removed using 
techniques well known in the art. Semiconductor structure 
20 is placed in an elevated temperature environment such as. 
for example. a furnace, in an annealing process. At the 
elevated temperature, recrystallization takes place in sec 
tions 27 and 28. The rate of recrystallization depends on the 
temperature of semiconductor structure 20. By way of 
example, the temperature of semiconductor structure 20 is 
maintained at a temperature between approximately 500 
degrees Celsius (°C.) and approximately 1000° C. during the 
annealing process. The recrystallization or crystal regrowth 
process originates from the boundaries between section 26 
and sections 27 and 28. The implanted ions displace the 
silicon atoms which form crystal defect regions 31 and 32 
within sections 27 and 28, respectively. Crystal defect 
regions 31 and 32 serve as gettering sinks in silicon layer 16. 

It should be understood that gettering sinks 31 and 32 are 
not limited to being formed through implanting ions into 
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4 
sections 27 and 28, and recrystallizing the silicon in sections 
27 and 28. Gettering sinks 31 and 32 may be formed by any 
process which creates localized defects or localized non 
single crystal regions in silicon layer 16. For example. 
gettering sinks 31 and 32 may be formed by a sputtering 
process. 

The elevated temperature also increases the diifusivities 
of impurities in silicon layer 16. In other words. the elevated 
temperature aids the diffusion of the impurities in silicon 
layer 16. FIG. 3 shows impurity atoms 37 and 38 as two 
representative impurity atoms in silicon layer 16. Impurity 
atoms 37 and 38 represent any types of impurity atoms that 
may exist in silicon layer 16. which may include impurity 
atoms of copper, nickel. iron, chromium, molybdenum. etc. 
In the diffusion process, the impurities in section 26 diffuse 
into sections 27 and 28, where they are absorbed or trapped 
by gettering sinks 31 and 32. Therefore, the impurity diffu 
sion process reduces the impurity concentration in section 
26 of silicon layer 16. Because the impurity atoms, such as 
impurity atoms 37 and 38, diffuse substantially in a lateral 
direction parallel to major surface 18 of silicon layer 16, the 
gettering process is referred to as a lateral gettering process. 
As those skilled in the art are aware. although majority of 
impurity atoms diffuse substantially in the lateral direction, 
some impurity atoms may diffuse in a slightly inclined 
direction. For example, an impurity atom may diffuse in an 
inclined direction from a portion of section 26 near major 
surface 18 to a portion of gettering sink 31 near interface 15. 

Preferably. the lateral gettering process continues until the 
impurity concentration in section 26 of silicon layer 16 is 
su?iciently low so that it does not signi?cantly affect the 
performance of the device formed in section 26. In other 
words. the lateral gettering process preferably continues 
until section 26 of silicon layer 16 is substantially free of 
impurities. As the temperature increases. the diffusivities of 
the impurity atoms increase and. therefore, the required time 
for the gettering process decreases. For example, when 
structure 20 is used to fabricate a semiconductor device 
having a dimension of approximately 5 micrometers (um) 
and the annealing temperature is approximately 900° C.. the 
gettering process preferably lasts for approximately one 
hour. 

It should be understood that the steps of removing mask 
ing layer 24, removing sacri?cial dielectric layer 22. form 
ing gettering sinks 31 and 32. and gettering impurities to 
gettering sinks 31 and 32 are not limited to being performed 
in the same order as described herein before with reference 
to FIG. 3. In alternative embodiments of the present 
invention, the step of removing sacri?cial dielectric layer 22 
is performed after the step of forming crystal defect regions 
31 and 32 or after the step of impurity gettering. It should 
also be understood that the steps of removing masking layer 
24, removing sacri?cial dielectric layer 22, forming getter 
ing sinks 31 and 32, and gettering impurities to gettering 
sinks 31 and 32 are not limited to being performed consecu 
tively to each other. For example, a step of channel dopant 
implantation may be performed after the step of removing 
masking layer 24 and prior to the step of removing sacri?cial 
dielectric layer 22. 

FIG. 4 is an enlarged cross-sectional view of a semicon 
ductor device 40 fabricated using semiconductor structure 
20 of FIG. 3. By way of example, semiconductor device 40 
is an n-channel insulated gate ?eld effect transistor (FET) 
formed on $01 substrate 10. 

To form FBI‘ 40, a dopant of p-type conductivity such as, 
for example, boron, is implanted into section 26 of silicon 
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layer 16. The energy and dose of the implanted boron ions 
are adjusted so that the silicon material in section 26 has a 
dopant concentration ranging, for example. from approxi 
mately 1X10” atoms per cubic centimeter (atoms/ems) to 
approximately 6><1018 atoms/cm3. A dielectric layer 42 is 
formed on a portion of major surface 18 of silicon layer 16. 
A conductive layer such as, for example, a polycrystalline 
silicon layer 44 of n-type conductivity. is formed on dielec 
tric layer 42. Dielectric layer 42 and polycrystalline silicon 
layer 44 form a gate structure 45 of FEI‘ 40. By way of 
example, dielectric layer 42 is an oxide layer and is also 
referred to as a gate dielectric layer or a gate oxide layer. It 
should be noted that gate structure 45 is not limited to being 
formed by polycrystalline silicon layer 44 and dielectric 
layer 42. For example. in an alternative embodiment of the 
present invention, gate structure 45 includes a metal layer 
fonned on gate dielectric layer 42. Insulating structures such 
as. for example. oxide spacers 47 and 48, are formed 
adjacent gate structure 45. A dopant of n-type conductivity 
such as. for example, arsenic. is implanted into silicon layer 
16 adjacent oxide spacers 47 and 48 to form source region 
53 and drain region 54. respectively, of PET 40. The energy 
and dose of the implanted arsenic ions are adjusted so that 
the silicon material in source region 53 and drain region 54 
has a dopant concentration ranging. for example, from 
approximately 1><1018 atoms/cm3 to approximately 1X1021 
atomslcma. A region below gate structure 45 serves as a 
channel region 55 of PET 40. FE'I‘ 40 further includes a 
source electrode 63 electrically coupled to source region 53. 
a drain electrode 64 electrically coupled to drain region 54. 
and a gate electrode 65 electrically coupled to polycrystal 
line silicon layer 44 of gate structure 45 . By way of example. 
source electrode 63. drain electrode 64. and gate electrode 
65 are silicide structures. 

FIG. 4 shows that source region 53 is partially in section 
26 and partially in section 27. FIG. 4 also shows that drain 
region 54 is partially in section 26 and partially in section 28. 
These are not intended as limitations of the present inven 
tion. In accordance with the present invention, channel 
region 55 of FE'I‘ 40 is preferably located within section 26 
of silicon layer 16. Further. the boundary between source 
region 53 and channel region 55 and the boundary between 
drain region 54 and channel region 55 are preferably in 
section 26. Therefore. channel region 55 of PET 40 is 
substantially free of impurities after the gettering process 
described herein before with reference to FIGS. 2 and 3. 

Accordingly. source region 53 is preferably at least par 
tially in section 26, and drain region 54 is preferably at least 
partially in section 26. 

In accordance with the present invention. gate dielectric 
layer 42 of PET 40 is formed after the lateral gettering 
process which decreases the impurity concentration in sec 
tion 26 of silicon layer 16. This unique feature of the present 
invention guarantees that, when gate dielectric layer 42 is 
formed. section 26 of silicon layer 16 is substantially free of 
impurities. Therefore. the integrity of gate dielectric layer 42 
is effectively enhanced compared with the prior art pro 
cesses. It should be understood that the annealing process in 
the lateral gettering process described with reference to 
FIGS. 2 and 3 and the process of forming gate dielectric 
layer 42 may be performed in one combined process step. In 
the combined process step, structure 20 is placed in an 
elevated temperature environment, such as a furnace. 
Recrystallization. impurity di?usion and gettering take place 
at the elevated temperature. After a time period. preferably 
su?icient for the gettering process to signi?cantly reduce the 
impurity concentration in section 26, oxygen is supplied into 
the furnace to grow gate dielectric layer 42. 
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6 
Although the process of forming an n-channel insulated 

gate PET is described herein. this is not intended as a 
limitation of the present invention. The present invention is 
also applicable in fabricating a p-channel insulated gate 
FET, an insulated gate bipolar transistor. a bipolar transistor. 
a capacitor. a resistor. etc. When fabricating a FEI‘. the 
channel region. the source-channel junction, and the 
channel-drain junction of the FET are preferably formed in 
a region substantially free of impurities after the lateral 
gettering process. When fabricating a bipolar transistor. the 
base region. the lightly doped collector region. the emitter 
base junction. and the base-collector junction of the bipolar 
transistor are preferably formed in a region substantially free 
of impurities after the lateral gettering process. When fab 
ricating an insulated gate sernioonductor device, the getter 
ing process is preferably performed prior to the formation of 
the gate dielectric layer. 

FIG. 5 is an enlarged cross-sectional View of a semicon 
ductor structure 70 at an early stage of a lateral gettering 
process in accordance with a second embodiment of the 
present invention. Structure 70 is also fabricated using SOI 
substrate 10 of FIG. 1. 
A dielectric layer 72 is formed on major surface 18 of 

silicon layer 16. By way of example. dielectric layer 72 is a 
layer of oxide and is also referred to as a pad oxide layer. 
Techniques of forming a dielectric layer on a semiconductor 
layer are well known in the art. A layer 73 of nitride is 
formed on pad oxide layer 72. A masking layer 74 such as, 
for example. a photoresist layer. is formed on nitride layer 
73. Masking layer 74 is patterned to expose portions of 
nitride layer 73. By Way of example. masking layer 74 is 
patterned using photolithography techniques that are well 
known to those skilled in the art. Masking layer 74 overlies 
a section 76 of silicon layer 16. but does not overlie sections 
77 and 78 of silicon layer 16. In subsequent process steps. 
gettering sinks are formed in sections 77 and 78. and 
impurities in section 76 are gettered to the gettering sinks in 
sections 77 and 78. As shown in FIG. 5. section 76 is 
laterally displaced from sections 77 and 78 in a direction 
parallel to major surface 18. 

Pad oxide layer 72 serves to reduce the stress of major 
surface 18 of silicon layer 16 caused by the formation of 
nitride layer 73. It should be understood that forming pad 
oxide layer 72 is optional in accordance with the present 
invention. In an alternative embodiment, nitride layer 73 is 
formed directly over major surface 18 of silicon layer 16. 

Portions of nitride layer 73 that are unprotected by 
masking layer 74 are etched away in an etching process that 
preferably has a higher etch selectivity to oxide than to 
nitride. By way of example, nitride layer 73 is etched in a 
reactive ion etching process using a ?uorine-containing gas 
as the etchant. 

Silicon ions are selectively implanted into sections 77 and 
78 of silicon layer 16 which are unprotected by masking 
layer 74 and nitride layer 73. The ‘implanted ions heavily 
damage or amorphize sections 77 and 78 of silicon layer 16. 
The dose and energy of silicon ion implantation are adjusted 
to control the ion implantation pro?le. Preferably, the peak 
of the ion implantation pro?le falls in silicon layer 16 and 
the implanted ions are su?icient to heavily damage or 
substantially amorphize sections 77 and 78. which extend 
from major surface 18 to interface 15. It should be under 
stood that. like the ion implantation process described with 
reference to FIG. 2. the ions used in the ion implantation 
process are not limited to being silicon ions. 

Referring now to FIG. 6. masking layer 74 (shown in FIG. 
5) is removed using techniques well known in the art. 
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Semiconductor structure 70 is placed in an elevated tem 
perature environment to form gettering sinks 81 and 82 in 
sections 77 and 78. respectively. and to perform impurity 
gettering. Impurity atoms 87 and 88 are shown in FIG. 6 as 
two representative impurity atoms in section 76 of silicon 
layer 16. The processes of forming gettering sinks 81 and 82. 
and gettering impurities in section 76 are analogous to the 
processes described with reference FIG. 3. 

It should be understood that gettering sinks 81 and 82 are 
not limited to being formed through ion implantation. Get 
tering sinks 81 and 82 may be formed by any process which 
creates localized defects or localized non-single crystal 
regions in silicon layer 16. In an alternative embodiment. 
sections 77 and 78 are partially oxidized to form stacking 
faults. which serve as the gettering sinks. In another alter 
native embodiment. a sputtering process is used to form the 
gettering sinks in sections 77 and 78. 

Referring now to FIG. 7. portions of pad oxide layer 72 
that are unprotected by nitride layer 73 (shown in FIG. 6) are 
etched away in an etching process that preferably has a 
higher etch selectivity to nitride than to oxide. By way of 
example. pad oxide layer 72 is etched in a wet etching 
process using buffered hydro?uoric acid as the etchant. The 
etching process exposes portions of major surface 18 over 
lying sections 77 and 78 (shown in FIG. 6). The silicon 
unprotected by nitride layer 73 and pad oxide layer 72 is 
removed via an etching process which is highly selective to 
nitride and oxide compared to silicon. For example. a 
reactive ion etching process using a chlorine-containing gas 
as the etchant is performed to etch the silicon in sections 77 
and 78 (shown in FIG. 6) of silicon layer 16. The etching 
process forms a trench 92 in the regions where sections 77 
and 78 (shown in FIG. 6) of silicon layer 16 were. Because 
FIG. 7 shows a portion of substrate 10. only portions of 
trench 92 are shown in FIG. 7. 

An insulating material. such as silicon dioxide. is depos 
ited over structure 70 of FIG. 7 using a deposition process 
well known in the art The deposited oxide (not shown). 
which ?lls trench 92 and covers nitride layer 73. is pla 
narized with nitride layer 73 via a chemical mechanical 
polishing (CMP) process well known in the art After 
planarization. nitride layer 73. pad oxide layer 72. and 
portions of the deposited oxide (not shown) are removed 
using etching processes well known in the art The deposited 
oxide that remains after the etching processes forms ?eld 
oxide regions 93 and 94 of semiconductor structure 70 as 
shown in FIG. 8. Field oxide regions 93 and 94 electrically 
insulate section 76 from other sections (not shown) in silicon 
layer 16. Therefore. ?eld oxide regions 93 and 94 serve as 
isolation structures. 

Semiconductor structure 70 of FIG. 8 is then used to 
fabricate a semiconductor device in section 76 of silicon 
layer 16. The semiconductor device that can be fabricated 
using structure 70 includes insulated gate ?eld effect 
transistor. insulated gate bipolar transistor. bipolar transistor. 
capacitor. resistor. etc. Because the lateral gettering process 
described with reference to FIG. 6. e?fectively reduces the 
impurity concentration in section 76. the device fabricated 
using structure 70 of FIG. 8 is formed in a region substan 
tially free of impurities. Therefore. the performance of the 
device is improved More particularly, when forming an 
insulated gate semiconductor device in structure 70 of FIG. 
8. the integrity of gate dielectric of the device is enhanced 
compared with the prior art processes. 
By now it should be appreciated that a method for 

fabricating a semiconductor device has been provided. The 
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method includes a lateral gettering process which effectively 
removes impurities from a region in the semiconductor 
substrate where a semiconductor device is formed. The 
lateral gettering process of the present invention is specially 
effective in gettering impurities in a semiconductor-on 
insulator substrate. When fabricating an insulated gate semi 
conductor device in accordance with the present invention. 
the lateral gettering process is performed prior to the for 
mation of the gate dielectric layer. Therefore. the integrity of 
gate dielectric layer is effectively enhanced. 

While speci?c embodiments of the invention have been 
shown and described. further modi?cations and improve 
ments will occur to those skilled in the art. It is understood 
that this invention is not limited to the particular forms 
shown and it is intended for the appended claims to cover all 
modi?cations of the invention which fall within the true 
spirit and scope of the invention. For example, the silicon 
on-insulator substrate may be a silicon on sapphire substrate 
or the like. 
We claim: 
1. A method for fabricating a semiconductor device. 

comprising the steps of: 
providing a semiconductor substrate; 
forming a gettering sink in a ?rst section of the semicon 

ductor substrate. the ?rst section being adjacent a major 
surface of the semiconductor substrate; 

laterally gettering impurities in the semiconductor sub 
strate to the gettering sink to decrease an impurity 
concentration in a second section of the semiconductor 
substrate. the second section being laterally displaced 
from the ?rst section in a direction parallel to the major 
surface of the semiconductor substrate; and 

forming the semiconductor device in the second section of 
the semiconductor substrate after the step of laterally 
gettering impurities. 

2. The method of claim 1, wherein the step of providing 
a semiconductor substrate includes providing a 
semiconductor-on-insulator substrate. 

3. The method of claim 1. wherein the step of forming a 
gettering sink includes the steps of: 

implanting ions into the ?rst section of the semiconductor 
substrate; and 

recrystallizing the ?rst section of the semiconductor sub 
strate to form the gettering sink in the ?rst section of the 
semiconductor substrate. 

4. The method of claim 3. wherein the step of implanting 
ions includes implanting ions of a chemical element selected 
from the group consisting of silicon. germanium. carbon. tin, 
lead, nitrogen. ?uorine, hydrogen. helium. neon. argon. 
krypton. and xenon. 

5. The method of claim 1. wherein the step of laterally 
gettering impurities includes the step of diffusing the impu 
rities in the semiconductor substrate. the impurities being 
absorbed by the gettering sink in the ?rst section of the 
semiconductor substrate. 

6. The method of claim 1. further comprising the steps of: 
removing the ?rst section of the semiconductor substrate 

to form a trench after the step of laterally gettering 
impurities and before the step of forming the semicon 
ductor device; and 

depositing an insulating material into the trench. 
7. The method of claim 1, wherein the step of forming the 

semiconductor device includes the steps of: 
forming a gate dielectric layer on the major surface 

overlying a portion of the second section of the semi 
conductor substrate after the step of laterally gettering 
impurities; 

forming a conductive layer on the gate dielectric layer; 
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forming a source region in the semiconductor substrate 
adjacent the gate dielectric layer, the source region 
being at least partially in the second section of the 
semiconductor substrate; and 

forming a drain region in the semiconductor substrate 
adjacent the gate dielectric layer. the drain region being 
at least partially in the second section of the semicon 
ductor substrate. 

8. A method for fabricating an insulated gate semicon 
ductor device. comprising the steps of: 

providing a semiconductor substrate having a major sur 
face; 

forming a gettering sink in a ?rst section of the semicon 
ductor substrate. the ?rst section being adjacent the 
major surface; 

laterally gettering impurities in the semiconductor sub 
strate to the gettering sink in the ?rst section of the 
semiconductor substrate, thereby decreasing an impu 
rity concentration in a second section of the semicon 
ductor substrate, wherein the second section is laterally 
displaced from the ?rst section in a direction parallel to 
the major surface of the semiconductor substrate; and 

forming a gate dielectric layer on the major surface 
overlying a portion of the second section of the semi 
conductor substrate after the step of laterally gettering 
impurities. 

9. The method of claim 8, wherein the step of providing 
a semiconductor substrate includes the step of providing a 
semiconductor-on-insulator substrate comprised of a semi 
conductor layer disposed on an insulator layer, wherein the 
semiconductor layer has a surface opposite to an interface 
between the semiconductor layer and the insulator layer, the 
surface of the semiconductor layer serving as the major 
surface of the semiconductor substrate. 

10. The method of claim 8, wherein the step of forming 
a gettering sink includes the steps of: 

forming a masking layer over the major surface, the 
masking layer being patterned to have an opening 
overlying the ?rst section of the semiconductor sub 
strate; 

implanting ions into the semiconductor substrate through 
the opening in the masking layer; and 

recrystallizing the ?rst section of the semiconductor sub 
strate to form crystal defects in the ?rst section of the 
semiconductor substrate, the crystal defects serving as 
the gettering sink. 

11. The method of claim 10, wherein the step of implant 
ing ions includes implanting ions of a chemical element 
selected from the group consisting of silicon, germanium, 
carbon. tin, lead, nitrogen, ?uorine, hydrogen, helium, neon, 
argon. krypton, and xenon. 

12. The method of claim 10, further comprising the steps 
of: 

forming a sacri?cial dielectric layer between the major 
surface and the masking layer; and 

removing the masking layer and removing the sacri?cial 
dielectric layer after the step of implanting ions. 

13. The method of claim 8, wherein the step of laterally 
gettering impurities includes the steps of: 

elevating a temperature of the semiconductor substrate to 
aid a diffusion of the impurities in the semiconductor 
substrate; and 

trapping the impurities in the gettering sink. 
14. The method of claim 8, further comprising the steps 

of: 
removing the ?rst section of the semiconductor substrate 

to form a trench after the step of laterally gettering 
impurities and prior to the step of forming the gate 
dielectric layer; and 
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10 
?lling the trench with an oxide material. 
15. A method for fabricating a semiconductor-on 

insulator device, comprising the steps of: 
providing a semiconductor-on-insulator substrate com 

prised of a semiconductor layer disposed on an insu 
lator layer, the semiconductor layer having a major 
surface opposite to an interface between the semicon 
ductor layer and the insulator layer; 

forming a gettering sink in a ?rst section of the semicon 
ductor layer, the ?rst section extending from the major 
surface to the interface; 

heating the semiconductor-on-insulator substrate to 
increase a diifusivity of impurities in the semiconductor 
layer; 

trapping the impurities in the gettering sink, thereby 
reducing an impurity concentration in a second section 
of the semiconductor layer, the second section extend 
ing from the major surface to the interface and being 
laterally displaced from the ?rst section in a direction 
parallel to the major surface of the semiconductor 
layer; and 

forming the semiconductor-on-insulator device in the 
semiconductor layer after the step of trapping the 
impurities. 

16. The method of claim 15, wherein the step of forming 
a gettering sink includes the steps of: 

forming and patterning a masking layer over the major 
surface, the masking layer having an opening overlying 
the ?rst section of the semiconductor layer; 

implanting ions into ?rst section of the semiconductor 
layer through the opening of the masking layer; and 

recrystallizing the ?rst section of the semiconductor layer 
to fonn the gettering sink. 

17. The method of claim 16. wherein the step of implant 
ing ions includes implanting ions of a chemical element 
selected from the group consisting of silicon. germanium, 
carbon, tin, lead, nitrogen, ?uorine, hydrogen, helium, neon, 
argon, krypton. and xenon. ' 

18. The method of claim 16. wherein the step of forming 
a gettering sink includes the steps of: 

forming a sacri?cial dielectric layer on the major surface 
prior to the step of forming and patterning the masking 
layer; and 

removing the masking layer and the sacri?cial dielectric 
layer after the step of implanting ions. 

19. The method of claim 15, further comprising the steps 
of: 

removing the ?rst section of the semiconductor layer to 
form a trench after the step of trapping the impurities 
and before the step of forming the semiconductor-on 
insulator device; and 

?lling the trench with an insulating material. 
20. The method of claim 15, wherein the step of forming 

the semiconductor-on-insulator device includes the steps of: 
forming a gate dielectric layer on the major surface 

overlying a portion of the second section of the semi 
conductor layer; 

forming a conductive layer on the gate dielectric layer; 
forming a source region in the semiconductor layer adja 

cent the gate dielectric layer, the source region being at 
least partially in the second section of the semiconduc 
tor layer; and 

forming a drain region in the semiconductor layer adja 
cent the gate dielectric layer, the drain region being at 
least partially in the second section of the semiconduc 
tor layer. 


